Stimulation by 3-hydroxybutyrate of pyruvate carboxylation in mitochondria from rat liver.
Isolated rat liver mitochondria incubated in the presence of 3-hydroxybutyrate display a markedly increased rate of pyruvate carboxylation as measured by malate and citrate production from pyruvate. The stimulation was demonstrable both with exogenously added pyruvate, even at saturating concentration, and with pyruvate intramitochondrially generated from alanine. The concentration of DL-3-hydroxybutyrate required for half-maximal stimulation amounted to about 1.5 mM. The intramitochondrial ATP/ADP ratio as well as the matrix acetyl-CoA level was found to remain unchanged by 3-hydroxybutyrate exposure, which, however, lowered the absolute intramitochondrial contents of the respective adenine nucleotides. The effects of 3-hydroxybutyrate were diminished by the concomitant addition of acetoacetate. Moreover, a direct relationship between mitochondrial reduction by proline and the rate of pyruvate carboxylation was observed. The results seem to indicate that the mitochondrial oxidation--reduction state might be involved in the expression of the 3-hydroxybutyrate effect. As to the physiological relevance of the findings, 3-hydroxybutyrate could be shown to activate pyruvate carboxylation in isolated hepatocytes.